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(54) GLARE-SHIELDING GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the glare of headlights, particularly from the cars on the opposite lane 
by specifying the transmission of visible light, the average reduction of the transmission to the wavelength 
increase in a specific wavelength range and the transmission of the visible light having a wavelength longer than 
a specific wavelength. 

SOLUTION: This glare-shielding glass has a visible light transmission (YG) of >70%, the average reduction of the 
transmission to the wavelength increase in a specific wavelength range of from 590 nm to 610 nm of >0.35%/nm 
and the transmission of the visible light longer than 700 nm wavelength of <36%. Particularly, the objective 
glare-shielding glass satisfying the above-described conditions is obtained by coloring the soda lime silica glass 
with a coloring component, for example, CuO or the like, or by forming the dielectric film on a transparent glass 
base plate through the evaporation method, the sputtering method or the ion-plating method. Ti02 and Si02 
may be used as the dielectric layers and they are alternately laminated to each other in 6-14 layers. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Anti-dazzle glass with which light permeability (YA) is characterized by reducing the permeability of 
the light of long wavelength so that the conditions whose permeability of the light 700nm or more the average of 
the reduction of permeability to the increment in wavelength is 0.35%/nm or more in the wavelength range of 590 
to 610nm f and is 36% or less may be filled with 70% or more. 

[Claim 2] Anti-dazzle glass according to claim 1 which colored glass in soda lime silica system glass using the 
coloring agent. 

[Claim 3] Anti-dazzle glass according to claim 1 which formed the dielectric film in the front face of the glass of 
a transparence glass substrate by vacuum deposition, the sputtering method, or the ion plating method. 
[Claim 4] Ti02 and Si02 are used for a dielectric film, and they are six layers thru/or anti-dazzle glass according 
to claim 1 which carried out 14 stratification by turns about those film. 

[Claim 5] The claim 4 publication which reduced the permeability of the light of long wavelength with a 
wavelength of 630nm or more to 10% or less, or anti-dazzle glass according to claim 5. 

[Claim 6] Anti-dazzle glass according to claim 1 which formed the dielectric film in the glass front face while 
coloring using the coloring agent in soda lime silica system glass. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to anti-dazzle windshields for cars, such as an 
automobile which reduced the dazzle of the headlight of an oncoming car at Nighttime, about anti-dazzle glass. 
[0002] 

[Description of the Prior Art] Although anti-dazzle glasses and photochromic glass are used or modulated light 
by use of liquid crystal glass, electrochromic glass, etc., colored glass, etc. is conventionally considered for the 
purpose of reduction of the dazzle of the headlight of the oncoming car of Nighttime, what corresponded 
appropriately for dazzle reduction is not put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] Brightness sufficient in anti-dazzle glasses cannot be obtained, and a 
visual field becomes dark and Nighttime's is not desirable on insurance. 

[0004] It is impossible to wear modulated light glass, such as photochromic glass and liquid crystal, to have to 
make light permeability (YA) 70% or more, in order to be hard to consider that it is late and the response of a 
discharge functions enough to a rapid change of brightness and to adopt it as a windshield moreover, and to 
actually adopt. Moreover, it is difficult to actually adopt like the modulated light glass to which light permeability 
(YA) had to be sharply decreased in order to enlarge an anti-glare effect in conventional colored glass, and 
photochromic glass, liquid crystal, etc. were applied. 

[0005] This invention is [0006] aiming at being made in view of the fault of such a conventional technique, and 
the light permeability (YA) of glass being 70% or more, and offering anti-dazzle glass, especially the anti-dazzle 
glass which reduces the dazzle of the headlight of an oncoming car. 

[Means for Solving the Problem] This invention is anti-dazzle glass characterized by reducing the permeability of 
the light of long wavelength so that the conditions whose permeability of the light 700 morenm or more light 
permeability (YA) is 70% or more, the average of the reduction of permeability to the increment in the 
wavelength in the wavelength range of 590 to 610nm is 0.35%/nm or more, and is 36% or less may be fulfilled. 
[0007] It is anti-dazzle glass of the veneer whose permeability of long wavelength soda lime silica system glass 
is especially colored using a coloring component, for example, CuO etc., light permeability (YA) is 70% or more, 
the average of the reduction of permeability to the increment in the wavelength in the range of 610nm is 
0.35%/nm or more from the wavelength of 590nm, and is 36% or less from 700 morenm. 

[0008] Moreover, it is anti-dazzle glass of the veneer whose permeability of the light 700 morenm or more a 
dielectric film is formed in the glass front face of a transparence glass substrate by vacuum deposition, the 
sputtering method, or the ion plating method, light permeability (YA) is 70% or more, the reduction of permeability 
to the increment in the wavelength in the range of 610nm is 0.35%/nm or more from the wavelength of 590nm, 
and is 36% or less. 

[0009] Moreover; add a coloring component to the raw material of soda lime silica system glass, and it is colored. 
Furthermore, a dielectric film is formed in a glass front face by vacuum deposition, the sputtering method, or the 
ion plating method, and the light of the long wavelength region of the light is absorbed and reflected. Light 
permeability (YA) at 70% or more the average of reduction of on the range of the wavelength of 590nm to 610nm 
and as opposed to the increment in wavelength of permeability — 0.35%/nm or more — it is — 700 morenm — 
a long wave — the permeability of merit's light is glass of the veneer which is 36% or less. 
[0010] Moreover, veneer glass which colored the aforementioned soda lime silica system glass, veneer glass in 
which the dielectric film was formed on the glass front face of a transparence glass substrate, Or the glass in 
which the dielectric film was formed on the front face of colored soda lime silica system glass, A laminating is 
carried out to other glass using interlayers, such as polyvinyhbutyral film, using at least one sheet. Light 
permeability (YA) at 70% or more [ the optical property after a laminating ] It is laminating glass whose 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/06/20 



JP,2000-185945.A [DETAILED DESCRIPTION] 



2/5 s<— is 



permeability of the light 700 morenm or more the average of the reduction of permeability to the increment in 
wavelength is 0.35%/nm or more in the range of 610nm from the wavelength of 590nm, and is 36% or less. 
[001 1] Moreover, veneer glass which colored the aforementioned soda lime silica system glass, veneer glass in 
which the dielectric film was formed on the glass front face of a transparence glass substrate, A laminating and 
light permeability (YA) resin layers, such as transparence polyurethane, to at least one sheet of the glass in 
which the dielectric film was formed on the front face of colored soda lime silica system glass or at 70% or more 
It is anti-dazzle glass whose light transmittance of the light 700 morenm or more the reduction of permeability 
to the increment in wavelength is 0.35%/nm or more in the range of 610nm from the wavelength of 590nm, and is 
36% or less. 

[0012] The experiment which will be the requisite for this invention is explained below. 

[0013] When the light source is seen, the magnitude of the light source image perceived by the eye is 

determined by the flare which forms the outside of an image. 

[0014] About the flare, the brightness and magnitude of the light source (it displays in a viewing angle), and 
background luminance were simulated as a parameter, and the reduction effectiveness of the brightness of the 
flare periphery section for every wavelength was investigated, the automobile of an oncoming car — a headlight 
— about 20 — in the distance which is about more than m100m, the reduction effectiveness of the brightness 
of the flare periphery section for every wavelength changed with a viewing angle and wavelength like drawing 1 . 
[001 5] drawing 1 — setting — the rate of reduction of brightness — the spectrum of the flare — brightness — 
the spectrum of the light source — it is the value broken by brightness and drawing 1 shows the value with a 
wavelength [ of 5.25 viewing angles ] of 780nm for the rate of reduction of the brightness to wavelength (%) as 
100. Drawing 1 shows that the rate of reduction of the brightness of the flare periphery section (%) becomes 
large, so that wavelength becomes large. Therefore, in order to reduce the brightness of the flare periphery 
section and to acquire an anti-glare effect, it turned out that it is effective to reduce the permeability of long 
wavelength. 

[0016] If permeability is assumed to be 92% except the wavelength region where the permeability of long 
wavelength is ideally made to 0%, and permeability becomes 0% from this result, since 70% or more will be 
required of the light permeability (YA) of the front window of an automobile by JISR3211, the most ideal anti- 
glare effect is acquired when the permeability of the light of the visible region exceeding 600nm is made into 0%. 
Therefore, although it turned out that glass with the spectral transmittance property which can cut completely 
the light of the visible region exceeding the wavelength of 600nm as shown in drawing 2 is desirable as anti- 
dazzle glass, the glass with such a property is difficult to realize. Then, two or more transparence plates with 
which the wavelength regions which decreased permeability differ on the conditions of 70% in light permeability 
(YA) were produced, and the effectiveness of decreasing the light of a long wavelength region was investigated 
in the experiment, a long wave — it observed with the equipment which shows the magnitude of the flare 
observed to drawing 3 using the transparence plate 1 which made 0% the transparence plate 3 which decreased 
the permeability of merits light, the transparence plate 2 which reduced the permeability near 500nm r and the 
permeability of 380 to 480nm, and the measurement result about the relation of the magnitude of the flare of the 
light source perceived the light source brightness shown in drawing 4 obtained, the magnitude of the flare 
observed in drawing 4 — a viewing angle (degree) — expressing — **** — a long wave — the flare was most 
observed for the case of the transparence plate 3 which reduced the permeability of the light of a long region 
small, and it found out that the anti-dazzle glass of this invention was effective. 

[0017] The transparence plate 1 and the transparence plate 2 put an ion water solution into the eel of glass, and 
adjust the wavelength and the permeability to absorb to it. The transparence plate 1 is [ the transparence plate 
2 of light permeability (YA) ] 69.9% 70.3%. 

[0018] The transparence plate 3 is the colored glass stated to the example 1 which decreased the permeability 
of the light of a long wavelength region, and the average of the reduction of permeability to the increment in 
wavelength is 0.36%/nm in the range of 610nm from the wavelength of 590nm, and the permeability of long 
wavelength is 36% or less from 700nm. Moreover, light permeability (YA) is 70.3%. 

[0019] Drawing 5 is the spectral transmittance of the wavelength of the visible region of the transparence plate 
1, the transparence plate 2, and the transparence plate 3. 

[0020] Next, the equipment shown in drawing 3 compared the magnitude of the light source observed using five 
kinds of transparence plates into which the permeability of long wavelength was changed. Drawing 6 is the 
permeability curve of five kinds of transparence plates. It is two values of the average of reduction of 
permeability [ as opposed to the increment in the permeability of a visible region 700nm or more and the 
wavelength in the range of 590 to 610nm for the optical property from the transparence plate 4 to / from the 
permeability curve shown in drawing 6 / the transparence plate 8 ], and is a characterization beam. It is shown 
that an optical property is so close to the optical property of the ideal of drawing 2 that [, so that the 
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permeability in a Visible region 700nm or more is low, and ] the average of the reduction of permeability to the 
increment in the wavelength between 590nm and 610nm is large. 

[0021] The average of the reduction of permeability to the increment in wavelength of the range of 610nm and 
the permeability in 700nm or more were shown in Table 1 from the light permeability (YA) of five kinds of 
transparence plates, and the wavelength of 590nm. In Table 1 , the transparence plate 5 is the glass laminate of 
the colored glass stated to an example 2, and transparent float plate glass with a thickness of 2mm. the 
transparence plate 8 and ** — it is a float glass with a transparent thickness of 2mm. The transparence plate 4, 
the transparence plate 6, and the transparence plate 7 change the thickness of the glass produced in the 
example 1, and they produce it so that the permeability of long wavelength may differ in an example 1. 
[0022] 
[Table 1] 
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[0023] Drawing 7 is the result of letting five kinds of transparence plates of Table 1 pass, and observing the 
magnitude of the flare with the equipment of drawing 3 . In drawing 7 , although the transparence plate 4 and the 
transparence plate 5 can accept a remarkable anti-glare effect, the transparence plate 6 and the transparence 
plate 7 do not have the transparence plate 8 and great difference, and they can hardly expect an anti-glare 
effect. Therefore, the thing near [ optical property / of the transparence plate 5 shown in Table 1 ] the optical 
property of drawing 2 was used as the anti-dazzle glass of this invention. 

[0024] The anti-dazzle glass of this invention can reduce the dazzle of the headlight of an oncoming car, without 
securing a bright visual field and spoiling visibility by maintaining light permeability required for a windshield 
according to easy structure. 

[0025] Furthermore, the anti-dazzle glass of this invention has the very bright visible feeling, and since it 
reduces the dazzle of sunlight, it can use it also for the aperture of the windowpane for cars, or sheathing in a 
building widely, furthermore, an automobile — a headlight — if it is used for ** glass or the cover glass of a 
headlight, the dazzle given to the operator of an oncoming car can be reduced. 
[0026] 

[Embodiment of the Invention] The anti-glare effect was acquired because light permeability (YA) is 70% or more, 
and carries out the average of reduction of the permeability of the light to the increment in the wavelength of 
the range of 61 Onm in 0.35%/nm or more from the wavelength of 590nm and this invention makes the 
permeability of the light of long wavelength 36% or less from 700nm. As a means to give such an optical property 
to glass, there is coloring by CuO, Fe 203, 0oO2, Ni02 and Cr03, V203, etc. in soda lime silica system glass. 
[0027] Especially about the glass which it is desirable to use CuO which absorbs the light of long wavelength as 
a coloring component, and it uses for doubling processing of a windshield When thickness is 1mm and thickness 
is 4mm, by weight %, at about 1.0% at about 0.2% It is 70% or more, and light permeability (YA) can carry out the 
average of reduction of the permeability of the light to the increment in the wavelength of the range of 61 Onm in 
0.35%/nm or more from the wavelength of 590nm, and can make the permeability of the light of long wavelength 
36% or less from 700nm. 

[0028] As opposed to a transparence glass substrate dielectric films, such as Ti02, Si02, Ta02, Sn02, aluminum 
203, and ZnO, W03, CaF2, LiF, MgF2 or NaF, on a glass front face Moreover, vacuum deposition, It forms by the 
sputtering method or the ion plating method, and the light of the long wavelength region of the light is reflected. 
Light permeability (YA) at 70% or more The average of the reduction of permeability to the increment in the 
wavelength in the wavelength range of 590 to 61 Onm is carried out [ nm ] in 0.35% /or more, and the spectral 
transmittance of the light of long wavelength is made 36% or less from 700nm. 

[0029] When carrying out 6 stratification especially of the thing which forms two kinds of dielectric films, Ti02 
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and Si02,on a transparence glass substrate by turns and it carried out 14 stratification so that it might become 
an optical property equivalent to the colored glass using CuO and might describe in an example 4 and the 
example 5 so that it might describe in the example 3 f the thing near the optical property shown in drawing 2 was 
obtained. Therefore, when using two kinds of dielectric films, Ti02 and Si02, it is desirable to form 14 layers 
from six layers. 

[0030] Moreover, use CuO, Fe 203, Co02, Ni02 and Cr03, V203, etc. for the raw material of soda lime silica 
system glass as a coloring component, and it is colored. Furthermore, dielectric films, such as Ti02, Si02, Ta02, 
Sn02, aluminum 203, and ZnO, W03, CaF2, LiF, MgF2 or NaF, on a glass front face Vacuum deposition, It forms 
by the sputtering method or the ion plating method. Light permeability (YA) at 70% or more The average of the 
reduction of permeability to the increment in the wavelength in the wavelength range of 590 to 610nm is carried 
out [ nm ] in 0.35% /or more, and the spectral transmittance of the light of long wavelength is made 36% or less 
from 700nm. It is desirable to use CuO as a coloring component in this case. The amount of components of CuO 
is weight %, and it is desirable about the glass before doubling processing of an automobile windshield to make it 
to about 0.3% from about 1.0% in 3mm from the thickness of 1mm. 

[0031] Moreover, the high glass of the safety which many glass laminates with which the windshield carried out 
the laminating of the glass of two sheets by the interlayer for insurance are used, and carries out the laminating 
of the transparence resin layers, such as polyurethane, to the interior— of^a-room side of a windshield further is 
made as an experiment. Coloring according [ on the configuration of such a windshield, and ] to CuO, Fe 203, 
Co02, Ni02 and Cr03, V203, etc., Or the vacuum deposition of dielectric films, such as Ti02, Si02, Ta02, 
Sn02, aluminum 203, and ZnO, W03, CaF2, LiF, MgF2 or NaF, Formation by the sputtering method or the ion 
plating method, Or the vacuum deposition of coloring by CuO, Fe 203, Co02, Ni02 and Cr03, V203, etc., and 
dielectric films, such as Ti02, Si02, Ta02, Sn02, aluminum 203, and ZnO, W03, CaF2, LiF, MgF2 or NaF, the 
sputtering method, Light permeability (YA) by formation by the ion plating method or at 70% or more It is 
desirable to use one or more glass of the veneer which carried out [ nm ] the average of the reduction of 
permeability to the increment in the wavelength in the wavelength range of 590 to 610nm in 0.35% /or more, and 
made the spectral transmittance of the light of long wavelength 36% or less from 700nm. 

[0032] Furthermore, low reflective processing or nonreflective processing can be performed to a glass front face, 
and the reduction curve of permeability can also be shifted to a low wavelength side to compensate for 
reduction of the reflection factor of the front face of transparence sheet glass. 
[0033] 

[Example] Following The example of this invention is explained. 

[0034] To example 1 raw materials for glass, silica sand, an alumina, a calcium carbonate, a magnesia, The 2nd 
copper of oxidation is added as a coloring component using soda ash, potassium carbonate, and a salt cake. A 
glass presentation these raw materials by weight % Si02:71.8%, aluminum203:2.1%, CaO: After having carried out 
weighing capacity so that it might become Fe2O3:0.01% and CuO:0.2% Na02:13.1% and K2O:1.0% 8.1% and 
MgO:3.6%, and stirring with a ball mill mold mixer, at the temperature of 1480 degrees C, it applied for about 4 
hours and a half, and fused. 

[0035] the fused glass — the ground was slushed into the mold and it fabricated to the glass plate of 10cm 
angle, and it ground after annealing, and was made the glass plate with a thickness of 5mm, and the spectral 
transmittance of a visible region was measured. JISR It asked for light permeability (YA) based on 3212. 
[0036] The light permeability (YA) of the produced glass is 70.4%, and the average of the reduction of 
permeability to the increment in the wavelength in the range of 610nm is 0.37%/nm from the wavelength of 
590nm, and the permeability of a visible region 700nm or more is 34.0% or less as spectral transmittance is 
shown in the curve 1 of drawing 8 . 

[0037] Using the same raw material as example 2 example 1, weighing capacity of the raw material was carried 
out so that CuO might become 0.5% by weight % of a glass presentation, and even glass plate production of 10cm 
angle was performed like the example 1. It ground after annealing, and fabricated to the glass plate with a 
thickness of 2mm, and the glass laminate with transparent float plate glass with a thickness of 2mm was 
produced using the polyvinyhbutyral film. As the spectral transmittance of this glass laminate was shown by the 
curve 2 of drawing 8 , in the wavelength range of 590 to 610nm, the average of the reduction of permeability to 
the increment in wavelength was 0.36%/nm, the permeability of a visible region 700nm or more was 36.0% or less, 
and light permeability (YA) was 70.5%. 

[0038] an example 3 — to the front face of transparent float plate glass with a thickness of 4mm, membranes 
were formed on Ti02 film from the glass side, Ti02 film with a thickness of 100nm of a high refractive index and 
Si02 film with a thickness of 82nm of a low refractive index were formed Si02 film and by turns next, the last 
film was used as Si02 film, and six layers were formed using the sputtering method. 

[0039] As the spectral transmittance of this glass is shown by the curve 3 of drawing 8 , the average of the 
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reduction. of permeability to the increment in the wavelength in the wavelength range of 590 to 610nm is 
0.41 %/nm, and the permeability of a visible region 700nm or more is 30.0% or less. Light permeability (YA) is 
70.4%. 

[0040] an example 4 — to the front face of transparent float plate glass with a thickness of 2mm, membranes 
were formed on Ti02 film from the glass side, Ti02 film with a thickness of 102nm of a high refractive index and 
Si02 film with a thickness of 84nm of a low refractive index were formed Si02 film and by turns next, the last 
film was used as Si02 film, and 14 layers were formed using the sputtering method. 

[0041] As the spectral transmittance of this glass is shown by the curve 4 of drawing 9 , the average of the 
reduction of permeability to the increment in the wavelength in the wavelength range of 590 to 610nm is 
2.4%/nm, the permeability of a visible region 630nm or more is 9.6% or less, and the permeability of a visible 
region 700nm or more is 2.2% or less. Light permeability (YA) is 71.3%. 

[0042] an example 5 — 14 stratification of Ti02 film with a thickness of 1 16nm and the Si02 film with a 
thickness of 95nm was carried out to float plate glass with a transparent thickness of 2mm by turns. This glass 
and float plate glass with a transparent thickness of 2mm were set and processed using the PVB film. Thus, as 
the spectral transmittance of the produced glass laminate is shown by the curve 5 of drawing 9 , the average of 
the reduction of permeability to the increment in the wavelength in the wavelength range of 590 to 610nm is 
2.4%/nm, the permeability of a visible region 630nm or more is 9.4% or less, and the permeability of a visible 
region 700nm or more is 2.1% or less. Light permeability (YA) is 70.7%. 
[0043] 

[Effect of the Invention] this invention is good by forming specific ******** and a dielectric film in glass for a 
coloring agent — a long wave — the permeability of merit's light is reduced so that specific conditions may be 
fulfilled, and it makes it possible to offer the glass of the outstanding anti-dazzle property, and practical 
effectiveness is size as anti-dazzle glass for automobiles especially. 



[Translation done.] 
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* NOTICES * * 4 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The graph which shows the rate of reduction of wavelength and the brightness of the flare periphery 
section by the result of having carried out simulation of the magnitude of the flare and the relation of wavelength 
it is unrelated to the scale of dazzle. 

[Drawing 2] The graph which shows the wavelength of an ideal optical property and the relation of permeability 
for which the windshield by this invention is asked. 

[Drawing 3] The schematic diagram of the equipment for observing the magnitude of the light source through a 
transparence plate. 

[Drawing 4] Light permeability (YA) Graph which shows the relation of the size of the flare observed through the 
transparence plate and this transparence plate of a result which observed the magnitude of the flare which let 
70% or more of transparence plates [ three kinds of ] pass with the equipment of drawing 3 . 
[Drawing 5] The graph which shows the wavelength of the transparence plate of an example and the example of 
a comparison, and the relation of permeability. 

[Drawing 6] The graph which shows the wavelength of an example and the example of a comparison, and the 
relation of permeability. 

[Drawing 7] The graph which shows the relation of the size of the flare observed through the transparence plate 
and this transparence plate of a result which observed the magnitude of the flare which let the transparence 
plate which is five kinds from which the permeability of a visible region differs pass with the equipment of 
drawing 3 . 

[Drawing 8] The graph which shows the wavelength of an example 1 to the example 3, and the relation of 
permeability. 

[Drawing 9] The graph which shows the wavelength of an example 4 and an example 5, and the relation of 
permeability. 

[Description of Notations] 

1 Light Source (Halogen Lamp) 

2 Light Source Size Measuring Instrument 

3 Transparence Plate 

4 Observers Eyes 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
l^ADED TEXT OR DRAWING 

P^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GJ*AY SCALE DOCUMENTS 

JEj LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



